Characterization of cisplatin cytotoxicity delivered from PLGA-systems.
Biodegradable lactic acid-glycolic acid copolymer (PLGA) formulations incorporating cisplatin have been developed to evaluate the cytotoxicity of this agent in cultured cells. Two different W/O/W protocols were used to formulate micro- (MP) and nanoparticles (NP) under the solvent evaporation method. Although the amount of cisplatin encapsulated was higher in the MP, the efficiency of encapsulation was similar: 10.33% vs. 11.23%, for both MP and NP, respectively. The "in-vitro" release profiles displayed a significant difference in the initial burst effect, which had a significant impact in the antiproliferative effect of cisplatin. In addition, a duality in the cell cycle distribution was found for both formulations and low doses of free cisplatin (2.5, 10 microM) in comparison with the high doses of free cisplatin. The 50 microM caused a rapid inhibition of cells growth followed by a significant loss of cells in phases G0/G1 and G2/M which correlated with an increase in the number of cells in sub-G1. However, cisplatin released from controlled formulations induced an accumulation of cells in the phase G2/M. These results led to enhance the caspase-3 activity for MP and NP. These findings indicate that controlled release formulations of cisplatin are able to induce a more effective apoptosis than free cisplatin.